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(57) ABSTRACT 

A system for receiving a satellite digital radio signal, the 
system comprising: a repeater having a unibody housing and 
an antenna disposed within the housing, the antenna being 
configured for receiving the satellite digital radio signal; a 
repeater circuit for receiving the satellite digital radio signal 
of the antenna, the repeater circuit being configured to con 
dition and re-transmit the satellite digital radio signal as a first 
signal containing audio data capable of being transmitted 
through electrical wiring; a satellite digital radio signal 
receiver having a receiver circuit being configured to receive 
the first signal; and wherein the receiver circuit receives the 
first signal from a power cable of the satellite digital radio 
signal receiver. 
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WIRELESS HOME REPEATER FOR 
SATELLITE RADIO PRODUCTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 60/638,064 filed Dec. 21, 2004 the contents 
of which are incorporated herein by reference thereto. 

TECHNICAL FIELD 

This present invention relates generally to a wireless home 
repeater more specifically, the present invention relates to a 
wireless home repeater for satellite radio products. 

BACKGROUND 

Digital broadcast radio Such as the satellite digital audio 
radio service (SDARS) provides subscribers with high qual 
ity media services, even in mobile environments like the 
automobile. The SDARS system uses one or more satellites to 
broadcast audio and advanced multimedia programs. The 
satellite broadcasts can be received directly by subscriber 
receivers at home, at business locations, or in mobile vehicles. 
The satellite broadcasts will also be received and retransmit 
ted by terrestrial repeaters to provide improved coverage and 
availability. 
When subscribers want to listen to satellite radio at home 

with their home kit, the unit must be receiving a signal via an 
attached antenna secured to the roof of the home or other 
location in order to receive and play the SDARS signal. Since 
the antenna cable of the home kit reaches only so far, it may 
not be possible to receive a signal at every point in the house 
or other location (e.g., office etc.). Extension cables for the 
antenna are available, but running extension cables from one 
room to another may not be feasible or may be undesirable 
(e.g., running a line from the living room all the way to the 
basement and other rooms) due to line length limitations (e.g., 
signal loss) as well as installation limitations. 

Accordingly, it is desirable to provide a device that can 
reproduce or transmit a satellite digital audio radio signal 
inside of a home or office structure that otherwise would not 
have a signal available inside the structure unless an external 
antenna is wired directly to the receiver. In this way it is 
possible for multiple users to share one antenna. 

SUMMARY 

Disclosed herein is a system and method for receiving a 
satellite digital radio signal. In one exemplary embodiment 
the system comprises: a repeater having a unibody housing 
and an antenna disposed within the housing, the antenna 
being configured for receiving the satellite digital radio sig 
nal. The repeater further comprises a repeater circuit for 
receiving the satellite digital radio signal of the antenna, the 
repeater circuit is configured to condition and re-transmit the 
satellite digital radio signal as a first signal containing audio 
data, video, SDARS data and/or other data (e.g., MP3 files) 
capable of being transmitted through electrical wiring. In 
particular, the electrical wiring of a home or building. Also 
provided is a satellite digital radio signal receiver having a 
receiver circuit that is configured to receive the first signal, 
wherein the receiver circuit receives the satellite digital radio 
signal from a power cable of the satellite digital radio signal 
receiver after the same has been transmitted to or coupled 
onto a power line via the repeater circuit. 
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2 
A system for a satellite digital radio signal, the system 

comprising: a receiver having a unibody housing and an 
antenna disposed within the housing, the antenna being con 
figured for receiving the satellite digital radio signal; a 
repeater circuit for receiving the satellite digital radio signal 
of the antenna, the repeater circuit being configured to con 
dition and re-transmit the satellite digital radio signal as a 
radio frequency signal containing audio data, Video, SDARS 
data and/or other data; and a satellite digital radio signal 
receiver having a receiver circuit being configured to receive 
the radio frequency signal wherein the receiver circuit 
receives the radio frequency signal from a receiver antenna of 
the satellite digital radio signal receiver. 
A system for receiving a satellite digital radio signal, com 

prising: a repeater comprising a unibody housing and an 
antenna disposed within the housing, the antenna being con 
figured for receiving the satellite digital radio signal; a 
repeater circuit for receiving the satellite digital radio signal 
of the antenna, the repeater circuit being configured to con 
dition and re-transmit the satellite digital radio signal as either 
a radio frequency signal at a radio frequency Suitable for radio 
transmission or as a first signal containing audio data, video, 
SDARS data and/or other data at a frequency suitable for 
transmission through an AC power plug of the repeater; and a 
satellite digital radio signal receiver having a receiver circuit 
being configured to receive the radio frequency signal from a 
receiver antenna and/or receive the first signal from a power 
cable of the satellite digital radio signal receiver. 
A system for a satellite digital radio signal, the system 

comprising: a receiver having a unibody housing configured 
to be coupled to an external antenna, the external antenna 
being configured to receive the satellite digital radio signal; a 
repeater circuit for receiving the satellite digital radio signal 
of the antenna, the repeater circuit being configured to con 
dition and re-transmit the satellite digital radio signal; and a 
satellite digital radio signal receiver having a receiver circuit 
being configured to receive and re-condition the radio fre 
quency signal wherein the receiver circuit. 
The above-described and other features of the present dis 

closure will be appreciated and understood by those skilled in 
the art from the following detailed description, drawings, and 
appended claims. 

DRAWINGS 

FIG. 1 is an illustration of a wireless home repeater system 
for satellite radio products in accordance with an exemplary 
embodiment of the present invention; 

FIG. 2 is a schematic illustration of an adapter repeater 
coupler of a portion of the FIG. 1 embodiment; 

FIG. 3 is a schematic illustration of a receiver-in-home 
wiring signal coupler circuit of a portion of the FIG. 1 
embodiment; 

FIG. 4 is an illustration of a wireless home repeater system 
for satellite radio products in accordance with another exem 
plary embodiment of the present invention; 

FIG. 5 is a schematic illustration of an adapter repeater 
coupler of a portion of the FIG. 4 embodiment; 

FIG. 6 is a schematic illustration of a receiver-in-home 
wiring signal coupler circuit of a portion of the FIG. 4 
embodiment; 

FIGS. 7 and 8 are schematic illustrations of yet another 
alternative exemplary embodiment of the present invention; 

FIGS. 9A-9B are illustrations of wireless home repeater 
systems for satellite radio products in accordance with other 
exemplary embodiments of the present invention; 
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FIG. 10 illustrates examples of the SDARS signal spec 
trum; and 

FIG. 11 illustrates examples of the repeater signal spec 
trum for wireless re-transmission. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Disclosed herein is a wireless repeater more specifically, 
exemplary embodiments of the present invention relate to a 
wireless home repeater for satellite radio products. More 
specifically, a separate signal distributor with a signal down 
converter is provided wherein the signal distributor com 
prises an integral antenna or is configured to be coupled to an 
existing antenna. The signal distributor is provided with a 
means to retransmit a re-conditioned signal either wirelessly 
or through an existing electrical line the distributor is receiv 
ing power from. A signal receiver with an up converter for 
reconditioning the re-transmitted signal of the signal distribu 
tor to an SDARS receiver is provided wherein a means for 
receiving and reconditioning the re-transmitted signal, either 
wirelessly or through an existing electrical line the receiver is 
receiving power from, is provided. 

Accordingly, an aftermarket product designed to redistrib 
ute a SDARS signal from either an existing home antenna or 
an integral antenna of a receiver to an area of the building 
structure, which may not otherwise have the signal available 
is provided. In one exemplary embodiment redistribution of 
the SDARS signal will be accomplished by taking the avail 
able S-band signal, down converting it to the ISM frequency 
band, broadcasting it in the structure, and then up-converting 
back to the S-band signal. Accordingly, a system is provided 
with at least a down-converter/transmit module, which is 
either configured to have an integral antenna or is configured 
to be coupled to an existing in home SDARS antenna, and an 
up-converter/receiver module connected to an existing 
SDARS receiver. 

Referring now to FIG. 1, a wireless home repeater system 
10 in accordance with an exemplary embodiment of the 
present invention is illustrated. As illustrated in FIG. 1, the 
system is configured to receive a signal or SDARS signal 12 
from a satellite 14. In accordance with an exemplary embodi 
ment a unibody adapter or repeater 16 is configured to plug 
into an existing AC outlet 18 of a home or building (e.g., office 
or hotel), wherein existing home or building wiring 20 is used 
to transmit a received SDARS signal 22 of the unibody 
adapter to another AC outlet 24 of the home. At this location, 
an SDARS receiver 26 is plugged in to outlet 24 in order to 
receive the SDARS signal of the unibody adapter. In an exem 
plary embodiment, unibody adapter 16 comprises an AC plug 
25 on a surface of the unibody housing/adapter. 
As shown in FIG. 1 and in accordance with an exemplary 

embodiment, the unibody housing/adapteris plugged into AC 
outlet 18, which is proximate to a window 28 that opens to a 
Source or allows source signal passage therethrough, which 
can be either satellite 14 or a terrestrial source of an SDARS 
signal (e.g., a terrestrial repeater) or both. Therefore, the 
antenna of the unibody housing/adapteris easily positioned to 
be located proximate to a window facing the SDARS signal 
Source in order to receive the same. Accordingly, unibody 
adapter 16 is positional for receipt of the SDARS signal 
without requiring extensive work to the home (e.g., drilling of 
holes and running of antenna or other wires). Moreover, the 
electronics of the unibody repeater or unibody adapter will 
also receive its power supply through the AC outlet in addition 
to using the same as a medium from transmitting the SDARS 
signal. Thus, the unibody adapter is configured to receive 
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4 
power from the AC outlet employing an AC to DC adapter 
while also using the AC outlet and its wiring as a means for 
signal transmission. In one exemplary embodiment and as 
shown, the housing of the unibody adapter is long enough to 
extend from outlet 18 to extend partially into the opening 
defined by window 28. Alternatively and if the wall adjacent 
to window 28 is verythin the SDARS signal may be received 
through the wall proximate to the window. 

Referring now to FIGS. 1 and 2, a schematic diagram of a 
repeater circuit 29 of the unibody adapter or repeater elec 
tronics is illustrated. As illustrated, schematically an antenna 
30 of unibody adapter is located within a housing 32 of 
unibody adapter 16. In accordance with an exemplary 
embodiment antenna 30 may comprise a patch antenna or 
other equivalent structure housed with housing 32. Antenna 
30 is configured to receive and provide an SDARS signal to a 
low noise amplifier (LNA) 34 of the repeater circuit via a 
conductor 36. The amplified signal of the LNA is then pro 
vided to an automatic gain control (AGC) 38, which com 
prises a device that provides the automatic regulation (elec 
tronically) of the gain of the received signal in inverse 
proportion to the received signal strength. This allows, within 
certain limits, the output of the unibody antenna to remain 
relatively constant over a range of fading signal conditions. 
The received and regulated SDARS signal of the AGC is then 
provided to a mixer/amplifier 40, which provides a signal to a 
power amplifier 42, which provides a signal to a coupler/ 
isolator 44 that sends the received and amplified SDARS 
signal through power line 20 of the home wiring. The coupler/ 
isolator allows the received and amplified SDARS signal to 
be transmitted to the wiring of the home as a signal containing 
audio SDARS while also isolating the adapter SDAR signal 
path from the unwanted frequency of the home wiring, which 
is approximately 60 Hz, due to the alternating current (AC) 
being Supplied to the home wiring. In addition, the coupler/ 
isolator also allows the necessary power to be transmitted to 
the receiver/power circuit of the repeater. 

In an alternative exemplary embodiment and as illustrated 
by the dashed lines in FIG. 1, the unibody adapter is config 
ured to have a telescoping portion 35 that is extendable and 
retractable from unibody housing 32. In this embodiment, 
telescoping portion 35 is connected to or comprises a portion 
of antenna 30 through power amplifier 42. 

In an exemplary embodiment, the SDARS signal is stepped 
down by the receiver circuit to a frequency suitable for opti 
mum transmission through power line 20 using electronic 
circuitry known to those skilled in the related arts. In an 
exemplary embodiment a frequency of 20 MHZ has been 
shown to have desirable results. Other non-limiting exem 
plary frequencies are found in the range defined by 4-21 
MHz. Of course, frequencies greater than or less than 20 MHz 
are contemplated to be within the scope of the present inven 
tion. Moreover, the usage of such frequencies is regulated by 
the Federal Communications Commission (FCC) in particu 
lar licensed frequencies for re-broadcasting. 

Referring now to FIGS. 1-3 and in particular FIG. 3, a 
schematic diagram of the SDARS receiver of system 10 is 
illustrated. As illustrated receiver 26 has a receiver circuit 45, 
having a coupler/isolator 46 configured to pickup the SDARS 
signal being transmitted through power line 20 by unibody 
adapter 16. Again, the coupler/isolator 46 is configured to 
block unwanted frequencies of the home wiring. Here the 
picked up signal is received by a mixer/amplifier 48 through 
coupler 46 and provided to the receiver 26 wherein the signal 
is reconditioned using electronic circuitry known to those 
skilled in the related arts to provide a signal suitable for 
transmission by the SDARS receiver. In accordance with an 
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exemplary embodiment, the receiver is plugged into an outlet 
24 via a power adapter (e.g., AC/DC converter)50. The power 
adapter 50 is configured to provide a direct current (DC) to the 
receiver. 

In an exemplary embodiment power adapter 50 is also 
configured to have an antenna 52 coupled to the AC to DC 
power adapter 50 in order to receive the SDARS signal being 
transmitted through the power line 20. The operation of the 
receiver is similar to current SDARS receivers, namely the 
playing of the received signal however, the method of receipt 
is unique in that antenna 52 is configured to pickup the signal 
from the power line of power adapter 50 coupled to the home 
wiring. Thus, the receiver circuit 45 is configured to pick up 
the re-transmitted signal at a frequency that is capable of 
being transmitted through the electrical wiring of the building 
(e.g., 20 Mhz) while the AC current of the home wiring is 
converted to DC for powering of the SDARS receiver. 

In addition, and although not specifically shown in FIGS. 
1-3 it is also contemplated that receiver circuit 45 may be a 
separate item coupled to the SDARS receiver by a cable 70 
see for example FIG.9A. Thus, exemplary embodiments of 
the present invention allow synergy with an existing home 
receiver kit already purchased by a consumer, wherein the 
existing kit comprises an external antenna 30 and SDARS 
receiver 26. Thus, the signal distributor with a signal down 
converter and the signal receiver with an up converter for 
reconditioning the re-transmitted signal of the signal distribu 
tor are able to be interposed between the external antenna and 
SDARS receiver connection in order to provide extended 
signal distribution not previously provided. 

Accordingly, the repeater system operates as follows. First 
an SDARS signal is received by the unique “unibody' adapter 
from either a satellite or a terrestrial repeater, the unibody 
adapter, when placed in a window facing the signal source, 
allows reception of the signal without external antenna or an 
AC power cord, since the unibody adapter is configured to 
have an on-body power plug. The “unibody’ should have 
enough length from the AC outlet to the window or thin wall 
for its outside receiving antenna to receive adequate signal 
from the SDAR outside source. Then the SDARS signal (2.3 
GHz) is converted by the receiver circuit into a potentially 
different frequency (although could be same frequency 
depending on FCC requirements) that can be transmitted 
across the existing power lines in the house. Once converted, 
if necessary, the received frequency is then sent out through 
the outlet in which the adapter is plugged into. This new or 
additional signal will now be available at other outlets in the 
home. 

Accordingly, and when a DC input of an AC to DC power 
adapter of a home kit/boom box is plugged into another outlet 
in the home or office, the coupler of the receiver is attached to 
a line of the receiver’s “Antenna IN' input and the receiver 
will pickup the radio frequency (RF) signal emitted from the 
input line of the AC to DC power converter. This signal is then 
run through an amplifier (and frequency converter if neces 
sary) of the receiver circuit to restore the signal back to its 
original 2.3 GHZ, SDARS signal. Thus, the receiver can now 
pick up the signal just as it would if it were physically con 
nected to an antenna of the unibody adapter. 

In an alternative exemplary embodiment, the telescopic 
section of the unibody apparatus, allows a degree of flexible 
movement for the module’s receiving antenna to move it 
closer to a window or improved local signal condition. In 
addition, and in yet another alternative embodiment, the 
rebroadcast module could include an embedded extension 
such as a telescopic section to allow flexibility for the mod 
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6 
ule’s receiving antenna to move closer to the window and or 
improved signal condition from the outside source. 

Referring now to FIG.4, an alternative exemplary embodi 
ment of a wireless home repeater system is illustrated. Here 
component parts performing similar or analogous functions 
are numbered in multiples of 100. As illustrated, system 110 
is configured to receive a signal or SDARS signal 112 from a 
satellite 114. In accordance with an exemplary embodiment a 
unibody adapter or repeater 116 is configured to plug into an 
existing AC outlet 118 of a home, wherein the unibody 
adapter or repeater is configured to rebroadcast or retransmit 
the received SDARS signal 122 of the unibody antenna to an 
antenna 125 of an SDARS receiver 126. 

As shown in FIG. 4 and in accordance with an exemplary 
embodiment, the unibody adapter is plugged into AC outlet 
118, which is proximate to a window 128 that faces a source, 
which can be either satellite 114 or a terrestrial source of an 
SDARS signal (e.g., a terrestrial repeater). Therefore, the 
antenna of the unibody adapter or repeateris easily positioned 
to be located proximate to a window facing the SDARS signal 
Source in order to receive the same. Accordingly, unibody 
adapter or repeater 116 is positional for receipt of the SDARS 
signal without requiring extensive work to the home (e.g., 
drilling of holes and running of antenna or other wires). 
Moreover, the electronics of the unibody adapter will also 
receive its power Supply through the AC outlet. In one exem 
plary embodiment, the housing of the unibody adapter is long 
enough to extend from outlet 118 to extend partially into the 
opening defined by window 128. Alternatively and if the wall 
adjacent to window 128 is verythin the SDARS signal may be 
received through the wall proximate to the window. 

Referring now to FIGS. 5 and 6, a schematic diagram of a 
repeater circuit 129 of the unibody adapter or repeater is 
illustrated. As illustrated, an antenna 130 is located within a 
housing 132 of unibody adapter 116. In accordance with an 
exemplary embodiment antenna 130 may comprise a patch 
antenna or other equivalent structure housed with housing 
132. Antenna 130 is configured to receive and provide an 
SDARS signal to a low noise amplifier (LNA) 134 of the 
repeater circuit via a conductor 136. The amplified signal of 
the LNA is then provided to an automatic gain control (AGC) 
138, which comprises a device that provides the automatic 
regulation (electronically) of the gain of the received signal in 
inverse proportion to the received signal strength. This 
allows, within certain limits, the output of the unibody 
adapter to remain relatively constant over a range of fading 
signal conditions. The received and regulated SDARS signal 
of the AGC is then provided to a mixer/amplifier 140, which 
provides a signal to a power amplifier 142, which provides a 
signal to an antenna 147 that sends the received and amplified 
SDARS signal through the structure in which the unibody 
adapter is located. 

In an alternative exemplary embodiment and as illustrated 
by the dashed lines in FIG. 4, the unibody adapter/apparatus 
is configured to have a telescoping portion 135 that is extend 
able and retractable from unibody housing 132. In this 
embodiment, telescoping portion 135 is connected to or com 
prises a portion of antenna 130. 

In an exemplary embodiment, the SDARS signal is stepped 
down to a frequency Suitable for optimum transmission 
through the house or structure in which the unibody antenna 
is located. In an exemplary embodiment a frequency of 900 
915 MHZ has been shown to have desirable results of course, 
frequencies greater than or less than 900-915 MHZ are con 
templated to be within the scope of the present invention. 
Moreover, the usage of Such frequencies is regulated by the 
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Federal Communications Commission (FCC) in particular 
licensed frequencies for re-broadcasting. 

Referring now to FIGS. 4-6 and in particular FIG. 6, a 
schematic diagram of the SDARS receiver of system 110 is 
illustrated. As illustrated receiver 126 has an antenna 149 
configured to pick up the SDARS signal being transmitted 
through the structure or home by unibody adapter/apparatus 
116. Here the picked up signal is received by a mixer/ampli 
fier 148 and provided to the receiver 126. In accordance with 
an exemplary embodiment, the receiver is plugged into an 
outlet 124 via a power cord 150. The power cord 150 is 
configured to provide a direct current (DC) to the receiver. 

In an exemplary embodiment the receiver circuit is config 
ured to run the received signal through an amplifier (and 
frequency converter if necessary) of the receiver circuit to 
restore the signal back to its original 2.3 GHZ SDARS signal. 
The embodiment of FIGS. 4-6 is similar to that of FIGS. 

1-3 but varies in the fact the signal is transmitted completely 
wirelessly to the receiver's antenna. Here is an example of the 
operational steps of the embodiment of FIGS. 4-6. First, an 
SDARS signal is received by the unique “unibody' adapter 
from either the satellite or a terrestrial repeater. This signal is 
broadcast at 2.3 GHz. The unibody adapter, when placed in a 
window facing signal source, allows reception of signal with 
out an external antenna, oran AC power cord. The “unibody' 
housing should have enough length from the AC outlet to the 
window or thin wall for its outside receiving antenna to 
receive adequate signal from the SDAR outside source. Then, 
the SDARS signal (2.3 GHz) is then converted into a poten 
tially different frequency (900 MHz or could be same fre 
quency) and is broadcasted out into the home from a built-in 
transmitting antenna 147 in the “unibody” adapter. The new 
signal is then picked up by the external antenna 149 that is 
connected to amplifier 148, which would also perform fre 
quency conversion if necessary, which in turn, is connected to 
the SDARS receiver"Antenna IN’ location. In an alternative 
exemplary embodiment, and in the case of signal transmis 
sion without frequency conversion, some implementations 
may require no external connection of an antenna input in the 
receiver if signal strength is sufficient. Accordingly, the 
receiver can now pick up the signal just as it would if it were 
physically connected to an antenna. 
As with the previous embodiments, the rebroadcast mod 

ule could include an embedded extension Such as a telescopic 
section to allow flexibility for the module’s receiving antenna 
to move closer to the window and/or improved signal condi 
tion from the outside source. In yet another alternative 
embodiment, battery-operated (no AC power connection) 
personal portable receivers 226 could now work within the 
building, whereas previously they could not. 

Referring now to FIGS. 7 and 8 and in an alternative 
exemplary embodiment, the unibody adapter is configured to 
provide both a satellite digital radio signal through the home 
wiring and/or a radiated broadcast through antenna 247. In 
addition, the receiver circuit 245 also comprises a dual mode 
controller 282, which comprises a comparator or other 
equivalent electronic circuitry to determine which received 
signal is stronger (e.g., radiated through the air or through the 
existing powers lines) and therefore determines which receiv 
ing mode or circuit should be used, if both methods are used. 

In yet another alternative, the unibody adapter is config 
ured to always operate in a dual mode and the receiver has 
both an antenna and coupler to receive the radiated broadcast 
as well as the signal on the power lines and thus, the receiver 
will automatically receive the strongest signal. In this 
embodiment, the dual mode controller simply determines and 
selects the strongest signal. 
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In yet another alternative exemplary embodiment and 

referring now to FIGS. 9A and 9B, the unibody adapter does 
not have an internal antenna and the unibody adapter is con 
figured to be coupled to an existing SDARS antenna 230, 
which is a separately purchased item or could have been 
previously purchased by the consumer. A non-limiting 
example of such an antenna is currently available from Delphi 
as product number OTZ00245 an antenna for Delphi Models 
SA10000, SA10001, SA10004 and SA100035 wherein a 
cable of the antenna is pulled into the unibody adapter 216. 
Thus, the adapter is plugged into an existing outlet and the 
antenna with the extension cable is plugged into the unibody 
adapter providing additional installation options. 
As with the previous embodiments, the received signal can 

be transmitted either wirelessly through an RF signal (FIG. 
9B) or alternatively through the electrical wiring of the build 
ing (FIG. 9A) or alternatively through both. Also shown in 
FIGS. 9A and 9B the receiver 226 may be remotely coupled 
to the receiver of the system via a coaxial cable 270 again 
providing installation flexibility. 

Thus, and referring to the exemplary embodiments of 
FIGS. 9A and 9B the present inventionallow synergy with an 
existing home receiver kit already purchased by a consumer, 
wherein the existing kit comprises an external antenna 230 
and SDARS receiver 226. Thus, the signal distributor 216 
with a signal down converter 229 and the signal receiver 245 
with an up converter for reconditioning the re-transmitted 
signal of the signal distributor are able to be interposed 
between the external antenna 230 and SDARS receiver 226 
connection in order to provide extended signal distribution 
not previously provided. Thus, exemplary embodiments of 
the present invention are intended to be compatible with 
existing SDARS home kits. 

In accordance with exemplary embodiments of the present 
invention, a unibody adapter is provided wherein the unibody 
adapter comprises a housing for encapsulating the receiver 
antenna or being configured to be coupled to a separate 
antenna and the unibody adapter comprises an integral AC 
power plug. Thus, providing a rebroadcast device in one unit. 
The unibody adapter with integral antenna eliminates the 
need for an external antenna and cable, as well as the AC 
power cord. 

In one embodiment the transmission of the SDARS signal 
is through the home power grid for purposes of providing 
signal to plugged-in receivers within home or office structure, 
which would have otherwise not had signal available. 

In another embodiment, the transmission of the SDARS 
signal is radiated wirelessly for purpose of providing signal to 
either battery-operated or plugged-in receivers within home 
or office structure, which would have otherwise not had signal 
available. 

In yet another embodiment, the transmission of the 
SDARS signal is radiated wirelessly or through the home 
power grid, whereina dual mode controller determines which 
mode to operate in. 

While the invention has been described with reference to 
an exemplary embodiment, it will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof without 
departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or 
material to the teachings of the invention without departing 
from the essential scope thereof. Therefore, it is intended that 
the invention not be limited to the particular embodiment 
disclosed as the best mode contemplated for carrying out this 
invention, but that the invention will include all embodiments 
falling within the scope of the appended claims. 
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What is claimed is: 
1. A system for receiving a satellite digital radio signal, the 

system comprising: 
a repeater comprising a unibody housing and an antenna 

disposed within the housing, the antenna being com 
pletely enclosed in the unibody housing, and the antenna 
being configured for receiving the satellite digital radio 
signal; 

a repeater circuit completely disposed in the unibody hous 
ing, the repeater circuit being configured for receiving 
the satellite digital radio signal of the antenna to condi 
tion and re-transmit the satellite digital radio signal as a 
first re-transmitted signal containing audio data capable 
of being transmitted through electrical wiring; 

a satellite digital radio signal receiver separate from the 
unibody housing and having a receiver circuit being 
configured to receive the first re-transmitted signal; and 

wherein the receiver circuit receives the first re-transmitted 
signal from a power cable of the satellite digital radio 
signal receiver, the power cable being configured to 
convert AC current to DC current for powering up the 
receiver circuit, and wherein the satellite digital radio 
signal for the antenna is received at a frequency of 
approximately 2.3 GHz and the first re-transmitted sig 
nal is transmitted through electrical wiring at a fre 
quency of approximately 20 MHz and is converted back 
to 2.3 GHz by a mixer in the receiver circuit. 

2. The system as in claim 1, wherein the unibody housing 
further comprises a telescoping portion for extending the 
effective length of the housing and the antenna. 

3. The system as in claim 2, wherein the unibody housing 
further comprises an AC plug extending directly away from 
the housing. 

4. The system as in claim 3, wherein the repeater circuit 
further comprises a low noise amplifier, an automatic gain 
control, a mixer, and an amplifier each being receptive to the 
satellite digital radio signal as well as conditioning a portion 
of the satellite digital radio signal for transmission as the first 
re-transmitted signal to the satellite digital radio signal 
receiver. 

5. The system as in claim 4, wherein the repeater circuit 
further comprises a coupler/isolator for transmitting the first 
re-transmitted signal through the AC plug of the housing. 

6. The system as in claim 5, wherein the coupler/isolator is 
configured to isolate wanted signals from signals having a 
frequency of about 60 Hz. 

7. The system as in claim 1, wherein the housing further 
comprises an AC plug extending directly away from the hous 
ing. 

8. The system as in claim 1, wherein the repeater circuit 
further comprises a low noise amplifier, an automatic gain 
control, a mixer, and an amplifier each being receptive to the 
satellite digital radio signal as well as conditioning a portion 
of the satellite digital radio signal for transmission as the first 
re-transmitted signal to the satellite digital radio signal 
receiver. 

9. The system as in claim 8, wherein the repeater circuit 
further comprises a coupler for transmitting the first re-trans 
mitted signal through an AC plug of the housing. 

10. The system as in claim 9, wherein the first re-transmit 
ted signal is transmitted through the AC plugata frequency of 
approximately 20 MHz and the coupler is configured to iso 
late wanted signals from signals having a frequency of about 
60 HZ. 

11. A system for a satellite digital radio signal, the system 
comprising: 
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10 
a repeater having a unibody housing and an antenna dis 

posed within the housing, the antenna being completely 
enclosed in the unibody housing, and the antenna being 
configured for receiving the satellite digital radio signal; 

a repeater circuit completely disposed in the unibody hous 
ing, the repeater circuit being configured for receiving 
the satellite digital radio signal of the antenna to condi 
tion and re-transmit the satellite digital radio signal as a 
radio frequency signal; and 

a satellite digital radio signal receiver separate from the 
unibody housing and having a receiver circuit being 
configured to receive the radio frequency signal wherein 
the receiver circuit receives the radio frequency signal 
from a receiver antenna of the satellite digital radio 
signal receiver, and wherein the satellite digital radio 
signal is received by the repeater circuit at 2.3 GHz and 
the radio frequency signal is re-transmitted by the 
repeater circuit at a frequency in the range of 900-915 
MHz and the receiver circuit of the satellite digital radio 
signal is configured to convert the re-transmitted radio 
frequency signal back to 2.3 GHZ. 

12. The system as in claim 11, wherein the housing further 
comprises a telescoping portion for extending the effective 
length of the housing and the antenna. 

13. The system as in claim 11, wherein the housing further 
comprises an AC plug extending directly away from the hous 
ing. 

14. The system as in claim 11, wherein the repeater circuit 
further comprises a low noise amplifier, an automatic gain 
control, a mixer, and an amplifier each being receptive to the 
satellite digital radio signal as well as conditioning a portion 
of the satellite digital radio signal for re-transmission of the 
radio frequency signal to the receiver antenna of the satellite 
digital radio signal receiver. 

15. A system for receiving a satellite digital radio signal, 
comprising: 

a repeater comprising a unibody housing having an 
antenna disposed within the housing, the antenna being 
completely enclosed in the unibody housing, and the 
antenna being configured for receiving the satellite digi 
tal radio signal; 

a repeater circuit completely disposed in the unibody hous 
ing, the repeater circuit being configured for receiving 
the satellite digital radio signal of the antenna to condi 
tion and re-transmit the satellite digital radio signal as 
either a radio frequency signal at a radio frequency Suit 
able for radio transmission or as a first signal at a fre 
quency Suitable for transmission through an AC power 
plug of the repeater and the first signal is capable of 
being transmitted through electrical wiring, wherein the 
re-transmitted signal contains audio data; and 

a satellite digital radio signal receiver separate from the 
unibody housing and having a receiver circuit being 
configured to receive the radio frequency signal from a 
receiver antenna and receive the first signal from a power 
cable of the satellite digital radio signal receiver, the 
power cable being configured to convert AC current to 
DC current for powering up the receiver circuit, wherein 
the satellite digital radio signal is received by the 
repeater circuit at 2.3 GHZ, and the radio frequency sig 
nal is re-transmitted by the repeater circuitata frequency 
in the range of 900-915 MHz and the receiver circuit of 
the satellite digital radio signal is configured to convert 
the re-transmitted radio frequency signal back to 2.3 
GHZ. 

16. The system as in claim 15, wherein the receiver circuit 
receives the radio frequency signalina first mode of operation 
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and the receiver circuit receives the first signal in a second 
mode of operation and the receiver circuit further comprises 
a dual mode controller for determining whether the receiver 
circuit should operate in the first mode of operation or the 
second mode of operation. 

17. The system as in claim 16, wherein the dual mode 
controller further comprises a control circuit for determining 
a signal strength of the radio frequency signal and a signal 
strength of the first signal and the control circuit compares the 
signal strength of the radio frequency signal and the signal 
strength of the first signal, and the first mode of operation or 
the second mode of operation is selected according to the 
signal strength of the first signal and the signal strength of the 
radio frequency signal. 

18. A system for receiving a satellite digital radio signal, 
the system comprising: 

a repeater comprising a unibody housing and an antenna, 
the antenna being completely enclosed in the unibody 
housing and being configured for receiving the satellite 
digital radio signal; 

a repeater circuit completely disposed in the housing, the 
repeater circuit being configured for receiving the satel 
lite digital radio signal of the antenna to condition and 
re-transmit the satellite digital radio signal as a first 
re-transmitted signal containing audio data capable of 
being transmitted through electrical wiring; 

a satellite digital radio signal receiver separate from the 
unibody housing and having a receiver circuit being 
configured to receive and re-condition the first re-trans 
mitted signal; and 

wherein the receiver circuit receives the first re-transmitted 
signal from a power cable of the satellite digital radio 
signal receiver, the power cable being configured to 
convert AC current to DC current for powering up the 
receiver circuit, and wherein the satellite digital radio 
signal for the antenna is received at a frequency of 
approximately 2.3 GHz and the first re-transmitted sig 
nal is transmitted through electrical wiring at a fre 
quency of approximately 20 MHz and is converted back 
to 2.3 GHz by a mixer in the receiver circuit. 

19. The system as in claim 18, wherein the unibody hous 
ing further comprises an AC plug extending directly away 
from the housing. 

20. The system as in claim 19, wherein the repeater circuit 
further comprises a low noise amplifier, an automatic gain 
control, a mixer, and an amplifier each being receptive to the 
satellite digital radio signal as well as conditioning a portion 
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of the satellite digital radio signal for transmission as the first 
re-transmitted signal to the satellite digital radio signal 
receiver. 

21. The system as in claim 20, wherein the repeater circuit 
further comprises a coupler for transmitting the first re-trans 
mitted signal through the AC plug of the housing. 

22. The system as in claim 18, wherein the receiver circuit 
is coupled to the satellite digital radio signal receiver by a 
cable extension allowing the satellite digital radio signal 
receiver to be remotely positioned with respect to the receiver 
circuit. 

23. A system for a satellite digital radio signal, the system 
comprising: 

a repeater having a unibody housing and an antenna, the 
antenna being completely enclosed in the unibody hous 
ing and being configured to receive the satellite digital 
radio signal; 

a repeater circuit completely disposed in the housing, the 
repeater circuit being configured for receiving the satel 
lite digital radio signal of the antenna to condition and 
re-transmit the satellite digital radio signal as a radio 
frequency signal; and 

a satellite digital radio signal receiver separate from the 
unibody housing and having a receiver circuit being 
configured to receive and re-condition the radio fre 
quency signal wherein the receiver circuit receives the 
radio frequency signal from a receiver antenna of the 
satellite digital radio signal receiver, wherein the satel 
lite digital radio signal is received by the repeater circuit 
at 2.3 GHZ and the radio frequency signal is re-transmit 
ted by the repeater circuit at a frequency in the range of 
900-915 MHz and the receiver circuit of the satellite 
digital radio signal receiver is configured to convert the 
re-transmitted radio frequency signal back to 2.3 GHZ. 

24. The system as in claim 23, wherein the repeater circuit 
further comprises a low noise amplifier, an automatic gain 
control, a mixer, and an amplifier each being receptive to the 
satellite digital radio signal as well as conditioning a portion 
of the satellite digital radio signal for re-transmission of the 
radio frequency signal to the receiver antenna of the satellite 
digital radio signal receiver. 

25. The system as in claim 23, wherein the receiver circuit 
is coupled to the satellite digital radio signal receiver by a 
cable extension allowing the satellite digital radio signal 
receiver to be remotely positioned with respect to the receiver 
circuit. 


